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(57)Abstract: 

PURPOSE: To make the high speed reading-out 
feasible for acturizing the high speed EPROM, high 
speed EEPROM, etc., by a method wherein the 
channel current of a memory cell transistor is 
amplified by a vertical type bipolar transistor. 
CONSTITUTION: A floating gate 17 is arranged 
between a drain 1 4 and a source 1 3 provided on the 
surface of the first conductivity type semiconductor 
substrate 1 2 through the intermediary of a gate 
insulating film 1 6. Next, a laminated gate type non- 
volatile memory cell transistor whereon a control gate 
19 is laminated on the floating gate 17 through the 
intermediary of an interlayer insulating film 18 as well 
as a vertical bipolar transistor using the 
semiconductor substrate 12 as a collector region 
while the drain 14 of the memory cell transistor as a "* 
base region on whose surface the first conductivity 
type emitter 20 is formed are provided. Through these 
procedures, the channel current of the non-volatile 

memory cell transistor can be amplified by the vertical bipolar transistor so that the bit line, 
etc., connected to the emitter 20 may be driven, thereby enabling the current driving 
capacity to be increased for making high speed readout feasible. 
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